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(54) CIRCUIT BREAKER AND BREAKING DEVICE 

(57)Abstract: 

PURPOSE: To eliminate necessity for increasing 
breaking capacity of a breaker in a demand side, even 
when a value of accidental current is increased, by 
communicating a current, flowing in a power distributing 
system when generated an accident, from a 
semiconductor switch side to a series circuit side. 
CONSTITUTION: At the time of interrupting an 
accidental current, a control device 7 closes vacuum 
electromagnetic contactors 2u, 2v and 2w. In a condition 
that a current flows only in sides of thyristor switches 1 u, 
1v, 1w and GO thyristor switches 8u, 8v, 8w, CT 4a, 4b 
detects the accidental current. Here is supplied an off- 
signal to the switches 8u, 8v, 8w, and this signal is 
interrupted to communicate the accidental current to 
sides of 1u, 1v, 1w. Then the current is limited by current limiting reactors 6u, 6v, 6w 
connected in series to the switches 1u, 1v, 1w. Since an on-signal, supplied to gates of the 
switches 8u, 8v, 8w, is stopped, the accidental current is interrupted to eliminate increasing 
the current. 
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[ mm 2 ) mwmizm t>titz# s emma* 

1 w^KX'f vf-fc JJEISSffl^lIfllllBfc 

±e» 1 <vm»»^ 7 f - 1 issmtsRxniSftmmz 
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K&mfcXJv+t* 30 

mmt& tit: i HH3iie<oa 2 <d¥3h*x 4 ? ?• 1 £ 

**>f 7^iffl*^±iett?iJ®SS(il^«Kffi?-ttl» J: 3 C L 

[ n** 5 3 jtaRssg* awa u r ^ h ^t* * if 
mm 1 ^tiMztmcomft, . 40 

[ i»*« 6 ] ±Ms»mmmmi vr?h ivx-b & 
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[000 1] 

imLtcommm zasmi.* &n&mzmit>ti 
&&m®te£vzc?>&wmm^teimmmzmi> w 

ibi>. 

[0002] 

fc LT«itf¥J<^1t^^lB*4ai«Httai [ 1 
0] (m^ffiSl 0-1 0 6/1 07) fC$d*l&BS 
IgJAflfjOBSKSi^-tlllKEIT***. H^feV^T, M 
ciiiHSS. ui. v liikWfUi-ttit'tivm. v 
«*5J:tAVffl<03fflt»JELfc±@BMC<0#A*a 
^. U2. V2fcJ:lfW2ii*<l-filUffl. VffifcJ;^ 

wm3mzw&itz±mMcmitiiji®T. iu, 
i vfcitx i mi*ix?nmmzm%i<?>-tt<7>-v4 u 
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1 tSSRS^i, flfiH* t aj*«H t V2't««$jM. -t-f 'J 
xn^7f 1 Wtt-fflJ*«KS«a»tt» 2 W S ^ t T 

[0 004] 3U. 3Vfc«tt/3WJi-?-n-?'it^y^ 
W-yf 1U, lVtJj:VlW(cjfe2F(K««S*l. ffl 

a, 4b(±^ix-e;h.i5lJi.(f^ 'jX^X-f 7f-l UfctK 
*4IH l U2<OiatJj:^ f -t-f UX^XW yf-lwaiU^Sffl 
=FYr2comzmi-t>tl. *M y+l'UtiXV 
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t 4 a . 4 b <nm\mmzmri\ M*mw.im%s 2 
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[ o o o 5 3 jwc. mmz-o^xmrnt . ^§£85 [oom fg*if$ 3iao&8j]icfii>jg^t&ti, nm 

*iif-f v+ 1 ufc «ktf i woawmaw**-? *«Et»»t ^>#ut^a sHafflwas i yf- 

ftS:tSCT4a. 4a*»fe<0«iaj1ltaCJ: , 3«B't ^««10*»*X'f -y^t:UflMIS*l. WTS 

i fx OJt&g&KftMtK 2 U . 2 V& <fc 2 W#BMS BBtC&MffMdh*: S EiBaS <OSS 2 tf>¥ 

i wfr^7$tf, si^im yf-i ufc^yi 10 [ o o i 2 j mm^w.A^<r>?m\,z\%hm\^t. ss 

WWjMflBlWrTJiftifc *CT4 a , 4 a*»4>*>8 #ttfciSytfcftfc#gEil(lffl§!tf>3fl CO¥3*tt*V yf- 

tK*at:J:0WBf K2«HBS!M92U; 2Vfc fc. Z.<mi<VPm*4 -yf-tBSflaiSti. V#dt 

rfMfcfcH^vb**-* y?ny?«iifts£fT3. S3R<OSyiJEI»tM?iJ«ttSixfc6aHaa<0»2^|i 

[0006] &tz, wmm.5\s.. mmtxmvi ia mwxi ^tis^mwz^t. mnimzm 

' 2 0msec ) 'J 7 f - 1 U , 1 V*J Jtf [0013] fg$3$ 5«0$WCffi*j6ffi»li» it* 

[0 0 07] ?hWfc*i:Lit<>OTft4. 
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t. Mi«a«5R«wa3ncj: >,a^»s8H ye- [0015] rnmmi-^mm^vmmt. tm 
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$tf&£Wft<ft9. ^l»f5«M£<¥3 C kft 

[0022] DMm3iaowii(ci{^Ttt. ti^is? 
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f-fflto* i EiB?I»S?§ 1 O^eSttx 4 -y ?• k KB8SS 

mm ix® 1 wma-i -y *•£ jwawaraHc* 7 -r 

3=S£±#S-£S#g#ft<ft'K SSflcoISfiSSEH* 

# 0 ^ t ft < jftttssis-iiifc& , L*vi> wm&m 

#kft*>. 

[0024] H«)SJ(i5JB<0«Mt:*J^'Ctt, PMS* 
[0025] IB*5ttS6*<0«^fcfcv^Tli. fifel&SSft 
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[0026] fl5RiISS7ii^9/!lCfcV^Ji. IScSS^ 
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x-mztix^immmmmmftx-wmzmtii 
vm.zmx'%&. 

[0030] msmm 1 1 JHaJMHcawcii, ia^jb 

«ss 1 cD^gftx-f -y f-k RS8^<oiafl0»ii!**ie- 
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ft<fto. mmmm.ms.m ozk%<%m®& 
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[stum 
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•v+t LXCDVA -yf-l U, lVfc«tVlW 

t«Mt««Sii?tl«8Bg*kLT«0iJitflfi8S«i6* 

w-t s S't" y r ? h ivxh a rb$ y r ? h . i mm 
*&iixm\w$mx'b&. 
i o o 3 2 ] 8 u . 8 vtsxv8 mtztiWxmmzM 

mmx-mm znwt mm^commmmm^xmm-t 

A VXfXA vi-X'bhX. GTO+M VXfXj 
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iSflmBKMyiJKflHBSfi, GT01M 0X9X4 
8ViffiWJ79 b)V6V t+tA 0X9X4 -y+lVc?) 

mn®mz&mz®ffi,zti. gtovj 0x9x4 -vj- 

8W(iPMU7? hll>6WbV4 0X9X4 vflWW 

a, 4b<o«iaj«afc:*^v^ita«attiii»2u. 2 

VfcJ:t/2W<DlSHfc, -»M 0X9X4 -yf-lU, IV 10 
fe«tl/lWtGTO^ VXfXj -yf-8U, 8VfcJ; 

[ 0 0 3 3 ] mz. mftkiwzmtti. t-r. man 
mmmm^h^mcommmz^xmm-th. 

MmiW.7li, 1M 0x9x4 yf-i UfcJiMWfcG 

TOtM 0X9X4 •y^-8Ufc c ty'8WC7)jimm85* J « 

*S«Bt«f«3S2U, 2VfcJ:^2W^lfi 
U £ftfcO*ffi*a«tt»2U, 2V*jJ:tf2W#m 
«S^!t«SE-C'GTO^ 0X9X4 y?-8U, 8Vfc 20 
itf8Wfc-»M VX9X4 y-flU s lVfciZ/lWCO 

1M 0X9X4 yf-1 U, 1 Vfe«k V l WilfcliRSM U 
T^h/l^U, 6V*3j;t>'6W*^fL-efLA-5tt^^ 
T\ fcfcxlM 'Jx^x-i »fiu, l visit/ iwa* 
Uct it t> . <stt{4H«wt>f ve-*vx«offi 

[00 34] zm>ii^z®±ixv4 ox 

^•/flU, 1 Vfcit/lWfcGTO-f-f 'JX?X 30 
4-yf-8U. 8VfcJ:tf8W£:*7§-tJ\ IflWJX 
?X4 -yf-lUiUtnWfcGTO-tM 'JX^X^f -yf- 
8UfcJ;^8WWiimSoS H«WfcGTO 
1M 'JX^X-l •y^8UfcJ:l>'8W<0jiS«S[) * 5 ^T" 

St. II£«KJgtt2i2U, 2VfcJ:tf2W£fi?;Sfc$i2: 
X4 y?n v7cr>mttZfto. 

[ o o 3 5 ] mm,mmmcr>mmz^xm2 
tmixmrtb. Mwmwuz. m<oz:t<m 

«fiS&MS82U. 2V&£V2Vrtfm$LZtlXiHUX 40 
n^^tlU, 1 VfcJ;mWi;GTO-<M 'JX?X 

^7f8u, 8Vfcj:tf8w<oy-hfc*}'«-***tt*& 

Sfl s GTOIM 'JX^X-f 7f8U, 8VfcJ:tf8W 
ffl|£0**8fc&«iWlT V »*«JiT. 11 2 AKijrf J: 5 fc 
WB*r***tett8fc&*CT4 a , 4 bT'$ai£ftl> 

GTOt'f'JX^X^ 7f8U, 8VfcJ;^8WS:jBfflf 
^<02B{C*-f«k3(CGTOiM DX^X-f -y^-8 
U, 8VfcJ;tX8Woy-ht^7fi^S:ffit&t, i*l 
kfcjgBffLTGTOlM UX^X^f -yf-8U, 8VJ3J: 50 
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i vfcjtnwiMfcicart-*. 

[0036] 1-5 fc; 1M 0X9X4 •yf-1 U, 1 Vfc 

iinwffl£8His**Ht«Ki s ztit>m4 0X9X 

fyflU, 1 Vfc XX/ 1 Wh *fl-Wl«W«US*lt 
^•g.|ScS'JT^h;U6U, 6Vi3«ty'6WtcJ; 0H2C 
fc^J:5£PM£ft&fc;££. GTOV4 0X9X4 
7f8U, 8Vfc«J:l/8W<oy-h{C^$<XT^I.3r 
7ft# J: 0 II 2 D tc^-T i a tBfr^O^HSIMitf 1 msec 
WHXV4 0X9X4 -yf-lU. 1 VfcJ;tf 1 W<oy- 

fcWWEM-SrfcfclM 0X9x4 7flU, l VfcJ: 
[0037] ^OJ; 3 fc. *Hffi^JT'(i, WR«a»** 

[0038] ^fifiaj2 . 03«Cl««W)fl!l«Sai5«l* 

ttu, wvmsmx&bth. w.zn^x. mc2u 

±@S8, 9U. 9Vt3XTf9m&*tL-?tvV4 'JX9X 
4 v f - 1 U , l vt$ J: tfi wicayiJKSWS ftfcRSB 

*t L-cw(yijxis'ii8ss«t^*-ri»^aw i J h/u-c- 

tmX'lis 01OPM'J7?h/l/6U, 6VfcJ:tX6W 

9W5rfflo>tt)«Ot\ Z.tlh<rmtm079YiV9\}, 
9VHXX/9miV4 0X9X4 -y^-1 U. 1 Vfcitf 
1 W03imB#P B W^faicTWiiitmaS:R8a-ri.<J: 5 

[0039] z\<r>x o (c *njE^jT't . iMMmmt 

mcomtfMmtf&fcX'Zitmz, §A»tc, 

xit. mnummt Lxm^tti^mav 79 h>uz 

[0040] mmm3 . m4itzcr>wmm^mmmi 
TFtmrnx-ho. mttt&t 

±@SS. 10U, 1 OVteXX/l QVHZZtl?tl i ?4 0 
X9X4 -yf-lU. 1 V&XX/l VHzffiiHztmZtlt: 

m.mm tixnmt mmmm t mmm i&tm 
o . ^mmmxii . 0 1 comm ot9viv6\}. 6 

VfcJ:y6W£73ftt)0^-?-fimPMt jl-XI OU, 

1 ovaxx/i ow^m^tzh<nx\ zn^m^tjt. 
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-XI 0U. 1 OV&XVl OW(S*fema$rPM-ri» UX?X4 y^lUfcJ:l>"GTO-«/M 'JX^X-f-yf-S 

tMZ, >JA?A4 v^lU, lVfcit^lW*^ UilM HX^X^f •yf-lWfcitfGTO-'M UX^X 

-mMUc^ZH^Xmmtmi^X 9 4 •y^8WA^7B§t||[S|lB;EA J 6pjP$ill.^. ±15 

m^mm-th x o t«< . mmm^it i/~3f§t tMiifSfire, nx i^w 

[oo4i] ? tc, *mmx't . ±ia»fewt ttscw* t>«t %i . 

H«W)RiafflllE**jll«fS & fcftt. S fet. [ 0 0 4 6 ] CIOJ: o #Hifepi|T'i> - ±ffiaa*Wi: 

Ttt, R8B6Kj: LTRKSt j.-XfcfflirVtv^we, R|«wlR85»S&Wi)S'C* 5 tftt, $ fcfc, #HSS#I 

t^JX^-yflU, lVfeiinwaOj-jBR* Ttt. ±IHS§&«1-.|»«®SfcLTlffi^$: i tB&t' 

■C* 6. [0047] HS6f?l6 . fcfc, iEHSttWCJi. Emi& 

l iu, 1 l vtjjtf l lWtt-tii^iilM 'J x?x4 - ) rf-««*(co^TiWBLfc3& t , d^cRI«$ 

x^^^yf iu, iv4sitnwee?ijfciS83ftfc ixi»>ifc^<. fwfteoieJHMo^^x^ yf-w 

fcft. -ewffi«fflB£(iaii:|3|«T*J>«.. o4 0, #H [0048] 

coftboc-eit^wRaassisi iu. 1 lv^m 20 atf. lem^^cifttt^n^gerHmMwmiw^ 

lWtffli^tOt. i*lfe<ORiaaSfil» 1 1 U, 1 1 ftX-f -yf-t. CcOmi^^^X^ y^it?W$ 

Vfcitf l lW(±*jftmgg^RKg£-ri.t*t. 3XhW *i. *tra«£*PMtftlR8SB*i:. SSl<0¥Sttx4 

fc3c«T*ft. y^-tPlia^^i:?iJIaI!8tcM9iJ^$fL^iE?M 

[0043] ^OJ; 0 fc. *H»0|-ct . JJBMIMj: «m2co¥^frx^ v , ¥tt«±^S«^«t 

Ttt. m&mt ix$m%m%mi$Bzm^x^&<?) ^^mi x 0 tc itzcox\ mimmmmit[.miim 

x\ m\ : %s<7MMtt£mhzttfX'%h. awtiiM tivwiizymthzttfx-t . uirium 

ftU *WBiNIIBl^i ! iWrt-S. Hfcfcwt, MC5J4 30 «&<^*&«ffi^S)T§ft£±#§tf ^ 

3ffi^R»«r*&K-3V^TKBBtfc36«, *SB*0rc»i« &ftfcv^3&*#*S. 

2 ffl^wiaruffl t wffi<o^^»t*««s**sftfc* [0049] m$m. 2 r%cn%mz x tin. stmmz 

-kx-hh. -rtthh, a^«^u 1 ttitfjmrf-v 2<rm m^htitzitttimmnmi^tmwx-i v+t. z 

UX?>U •yf-8UfcJ;lXCT4 a^lStt, AAWW B5lJ[fl]S§CM^«^$iX!t Sai'*M«®2 ff^mtox 

1 ttt3^«^W2or B TO^^ 'JX^XW 7'flW. X 4 •yf-i:£WMiU. 9ttfK^i«E1t%ttS:8Kh.&tt 

YlVeii, GTOt'f ijX^X-f yf-8WfcJ;l/CT4 40 ft ± 3 (2 LfcWC. *ttS8S**tt5B4aSISt«fc 1 * 

b^istt^.*^ a^ss^wi taj^is^w2<7)rat»« 7ii>amzmwt&ztwx'% . w-cam^^M 

SE«««M*»2 V<0*S:R»t, ^cOfficO-t-f UX^X-f fcj: 0^(fflcO«$g-f ye-^yx^fiTLTt, ¥te 
7 f IV. Jt^miKJi 84^ 2 V , IMkSt^SSH 3 Hgffllcogfl^tc* ft jgK§s<?)^ 

[0 04 5] ;c0%&, ■y'f UX^X^ 7flU, IMt 

5i87gjsmi§3 u , ksbsut^ h/u6 ui3j;i>'GTo-t [0050] m$&m3mv>muzxtux . mwmiz 

ffi»JBjBSIi3 W, PIoS'J hyU6Wfe XX/GTO^T <OMi 1 tf0^«#:XW y «ftemcS5:JfP 
'JX^x>f ■yf-8Wc7)«JE^ (mfiEffi?) (4, •t'f 50 (H-fft'lHSSS^ - m<Vfm*X-f'-y*fcRB8SE**> 
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mssofi^^-r, mmco%M&<,zbz>m%m 
mn^mm^m £ ±# £ -£ ft &m<% < * o , mmmn 

[0051] misvm 4 -%cr>%tmz x tin . s«*t6fc 

SWft R«S*fc . SIS 1 Oiftgttx-f 7 f-kRRSSg*?) 
■nQKtt&lff KSiifc S EflWS!tf>3t 2 
4 •>/ * t * 3ffi*«0 2 ffltcd * . m 0 CO 1 ffifcSM**)* 
£Kift U . Wik&IMfUW tatti* «St*ft 2 <o¥ 
4 -y & ttHBflmBMK8t3 € ft =fc 3 t Ufc 

<r>x\ mwizmmMm'&mziwtwxmz 
mwt&zttfx-z. axmwmnsm.txwmi 

tttr. mmm<?>%m&izb&mm2sCDm®m$mM® 

o£k£<m^H£fssre$> ifri>mmmm% 

[0052] matm5iiwffl£.xtiu. mmm 1 

x-hh t itzcn>x\ mosm 1 jmj4**>»*o$mi 

[0053] «««*6JB(?)fswfc ifitf . mmm 1 
jh~s 4 flw^Bfltcfc v ^x , »a®*36«irfi3a u r ? 
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* NOTICES * " 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the breaker formed in a power distribution system, and the interrupting 
device using this breaker, especially, this invention uses for quiescence-ization of the send breaker of a 
power distribution system etc., for example, and relates to a suitable breaker with a ** style function and 
a suitable interrupting device. 
[0002] 

[Description of the Prior Art] Drawing 7 is the circuit diagram showing the quiescence form switch for 
the distribution lines shown for example, in Narimoto Taira year Institute of Electrical Engineers of 
Japan national conference lecture collected works [10] (power protection 10-106/107) as a conventional 
breaker which used the thyristor. In drawing, each input terminal of the main circuit MC corresponding 
to the three phase circuit of U phase, V phase, and W phase in Ul, VI, and respectively Wl, each output 
terminal of the main circuit MC corresponding to the three phase circuit of U phase, V phase, and W 
phase in U2, V2, and respectively W2, and 1U, 1 V and 1 W are the thyristor switches of the nonself 
extinction of arc mold which consists of a thyristor of the pair of reverse connection mutually 
corresponding to a main circuit in MC, respectively. Once it generally carries out a turn-on, in order to 
return it to an OFF state, the thyristor which constitutes this thyristor switch must apply reverse voltage 
between an anode and a cathode, or must make the forward current below the holding current. 
[0003] As for thyristor switch 1U, 1 side is connected to an input terminal Ul through vacuum magnetic 
contact 2U. The side else is connected to an output terminal U2, and, as for thyristor switch IV, 1 side is 
connected to an input terminal VI through vacuum magnetic contact 2V like the following. The side 
else is connected to an output terminal V2, 1 side is connected to an input terminal Wl through vacuum 
magnetic contact 2W, and, as for thyristor switch 1 W, the side else is connected to an output terminal 
W2. 

[0004] 3U, 3 V, and 3W are connected to the thyristor switches 1U, 1 V, and 1 W at juxtaposition, 
respectively. Zinc oxide form ****** which protects a switch from surge voltage, and 4a and 4b are 
prepared between thyristor switch 1U and an output terminal U2 and, for example between thyristor 
switch 1 W and an output terminal W2, respectively. ****** for current detection as a detection means 
which detects the energization current of the thyristor switches 1U and 1 W (CT is called hereafter) and 5 
are control units which are in low voltage to a main circuit MC, and this control unit 5 controls closing 
motion of vacuum magnetic contact 2U, 2V, and 2W, ON of the thyristor switches 1U, IV, and 1 W, and 
OFF based on the detection current of CTs 4a and 4b. 

[0005] Next, actuation is explained. If it checks that the energization current of the thyristor switches 1U 
and 1 W is zero according to the detection current from CTs 4a and 4a, a control device 5 Vacuum 
magnetic contact 2U, 2V, and 2W is closed. Such vacuum magnetic contact 2U, The gate of the thyristor 
switches 1U, IV, and 1 W is made to supply and turn on an ON signal, where 2V and 2W are closed. If 
stop this ON signal after an appropriate time, the thyristor switches 1U, IV, and 1 W are made to turn off 
and it checks that the energization current of the thyristor switches 1U and 1 W is zero again according to 
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the detection current from CTs 4a and 4a The so-called interlock which attains reinforcement of vacuum 
• magnetic contact is operated by making vacuum magnetic contact 2U, 2V, and 2W release. 

[0006] Moreover, a control unit 5 intercepts an accident current by turning off the thyristor switches 1U, 
IV, and 1 W within 1 cycle (a maximum of 20 msec) from accident current generating by CTs' 4a and 4b 
detecting an accident current, and stopping an ON signal within 1 msec at the time of short circuit 
accident current (accident current is only called hereafter) cutoff. 
[0007] 

[Problem(s) to be Solved by the Invention] Since the breaker using the conventional thyristor was 
constituted as mentioned above, when it will flow to the power distribution system between 1 cycles, 
therefore the short-circuit impedance by the side of a network fell by modification of transmission 
system, the value of an accident current needed to increase, and the accident current needed to raise the 
short-circuit current breaking capacity of the breaker at the power receiving point by the side of need, 
and had troubles, like as a result, it is obliged to retooling by the side of need. 

[0008] Even if it was made in order that this invention might solve such a trouble, and the value of an 
accident current increases by modification of transmission system etc., it aims at obtaining the breaker 
and interrupting device which do not raise the breaking capacity of the breaker by the side of the need of 
a power distribution system. 
[0009] 

[Means for Solving the Problem] The 1st solid state switch of the nonself extinction of arc mold with 
which the breaker concerning invention of the 1st term of a claim was formed in the power distribution 
system, The ** style element which series connection is carried out to this 1st solid state switch, and 
controls an accident current, It has the 2nd solid state switch of the self-extinction of arc mold by which 
parallel connection was carried out to the 1st solid state switch in the series circuit of a ** style element, 
and is made to carry out commutation of the current which flows a power distribution system at the time 
of the occurrence of accident to a serial time road side from a 2nd solid state switch side. 
[0010] The 1st solid state switch of the nonself extinction of arc mold with which the breaker 
concerning invention of the 2nd term of a claim was formed in the power distribution system, The ** 
style element which series connection is carried out to this 1st solid state switch, and controls an 
accident current, It has the 2nd solid state switch of the self-extinction of arc mold by which parallel 
connection was carried out to the 1st solid state switch in the series circuit of a ** style element by 
single phase, and is made to carry out commutation of the current which flows a power distribution 
system at the time of the occurrence of accident to a serial time road side from a 2nd solid state switch 
side. 

[001 1] The 1st solid state switch of the nonself extinction of arc mold with which the breaker 
concerning invention of the 3rd term of a claim was formed in the power distribution system, The ** 
style element which series connection is carried out to this 1st solid state switch, and controls an 
accident current, It has the 2nd solid state switch of the self-extinction of arc mold by which parallel 
connection was carried out to the 1st solid state switch in the series circuit of a ** style element by the 
polyphase, and is made to carry out commutation of the current which flows a power distribution system 
at the time of the occurrence of accident to a serial time road side from a 2nd solid state switch side. 
[0012] The 1st solid state switch of the nonself extinction of arc mold with which the breaker 
concerning invention of the 4th term of a claim was formed in the power distribution system, The ** 
style element which series connection is carried out to this 1st solid state switch, and controls an 
accident current, Two phases in a three phase circuit are equipped with the 2nd solid state switch of the 
self-extinction of arc mold by which parallel connection was carried out to the series circuit of the 1st 
solid state switch and a ** style element. Only a conductor is arranged in the remaining plane 1 and it is 
made to carry out commutation of the current which flows a power distribution system at the time of the 
occurrence of accident to a series circuit side from a 2nd solid state switch side. 

[0013] The breaker concerning invention of the 5th term of a claim presupposes that a ** style element 

is a current-limiting reactor in invention of the 1st term of a claim - the 4th term. 

[0014] The breaker concerning invention of the 6th term of a claim presupposes that a ** style element 
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is a saturable reactor in invention of the 1st term of a claim - the 4th term. 
4 [001 5] The breaker concerning invention of the 7th term of a claim presupposes that a ** style element 
is a current-limiting fuse in invention of the 1st term of a claim - the 4th term. 

[0016] The breaker concerning invention of the 8th term of a claim presupposes that a ** style element 
is a current-limiting resistor in invention of the 1 st term of a claim - the 4th term. 
[0017] As for the breaker concerning invention of the 9th term of a claim, the 1st solid state switch 
consists of a thyristor of the pair reverse-connected mutually in invention of the 1st term of a claim - the 
4th term. 

[0018] As for the breaker concerning invention of the 10th term of a claim, the 2nd solid state switch 
consists of a GTO thyristor of the pair reverse-connected mutually in invention of the 1st term of a claim 
- the 4th term. 

[0019] The interrupting device concerning invention of the 1 1th term of a claim is equipped with a 
breaker given in either the 1st term of a claim - the 10th term, a detection means to detect the current 
which flows a power distribution system, and the control means that controls the 1st and 2nd solid state 
switches contained in a breaker based on the detection output of this detection means. 
[0020] 

[Function] In invention of the 1st term of a claim, commutation of the current which flows a power 
distribution system at the time of the occurrence of accident is carried out from a 2nd [ of a self- 
extinction of arc mold ] solid state switch side to the 1st solid state switch [ of a nonself extinction of arc 
mold ], and series circuit side of a ** style element, the ** style of the accident current is carried out 
with a ** style element, and the 1st solid state switch is turned off after predetermined time. Thereby, 
since an accident current is substantially intercepted within one cycle after the occurrence of accident, 
even if the short-circuit impedance by the side of a network falls by modification of transmission 
system, network modification can be carried out, without it becoming unnecessary for the value of an 
accident current to increase but to raise the short-circuit current breaking capacity of the breaker at the 
power receiving point by the side of need, and being accompanied by retooling by the side of need. 
[0021] In invention of the 2nd term of a claim, a breaker given in the 1st term of a claim is formed by 
single phase, commutation of the current which flows a power distribution system at the time of the 
occurrence of accident is carried out from a 2nd [ of a self-extinction of arc mold ] solid state switch side 
to the 1st solid state switch [ of a nonself extinction of arc mold ], and series circuit side of a ** style 
element, the ** style of the accident current is carried out with a ** style element, and the 1st solid state 
switch is turned off after predetermined time. Thereby, since an accident current is substantially 
intercepted within one cycle after the occurrence of accident, even if the short-circuit impedance by the 
side of a network falls by modification of transmission system, network modification can be carried out, 
without it becoming unnecessary for the value of an accident current to increase but to raise the short- 
circuit current breaking capacity of the breaker at the power receiving point by the side of need, and 
being accompanied by retooling by the side of need. 

[0022] In invention of the 3rd term of a claim, a breaker given in the 1st term of a claim is formed by the 
polyphase, commutation of the current which flows a power distribution system at the time of the 
occurrence of accident is carried out from a 2nd [ of a self-extinction of arc mold ] solid state switch side 
to the 1 st solid state switch [ of a nonself extinction of arc mold ], and series circuit side of a ** style 
element, the ** style of the accident current is carried out with a ** style element, and the 1st solid state ' 
switch is turned off after predetermined time. Thereby, since an accident current is substantially 
intercepted within one cycle after the occurrence of accident, even if the short-circuit impedance by the 
side of a network falls by modification of transmission system, network modification can be carried out, 
without it becoming unnecessary for the value of an accident current to increase but to raise the short- 
circuit current breaking capacity of the breaker at the power receiving point by the side of need, and 
being accompanied by retooling by the side of need. 

[0023] In invention of the 4th term of a claim, a breaker given in the 1st term of a claim is formed in two 
phases in a three phase circuit, commutation of the current which flows a power distribution system at 
the time of the occurrence of accident is carried out from a 2nd [ of a self-extinction of arc mold ] solid 
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state switch side to the 1st solid state switch [ of a nonself extinction of arc mold ], and series circuit 
v side of a ** style element, the ** style of the accident current is carried out with a ** style element, and 
the 1st solid state switch is turned off after predetermined time. Network modification can be carried out 
without it becoming unnecessary to raise the short-circuit current breaking capacity of the breaker which 
the value of an accident current does not increase even if the short-circuit impedance by the side of a 
network falls by modification of transmission system, since an accident current is substantially 
intercepted within one cycle after the occurrence of accident by this, but is in the power receiving point 
by the side of need, and being accompanied by retooling by the side of need, and circuitry becomes easy 
moreover. 

[0024] In invention of the 5th term of a claim, a current-limiting reactor is used as a ** style element. 
Thereby, the ** style function of the request to an accident current is obtained. 

[0025] In invention of the 6th term of a claim, a saturable reactor is used as a ** style element. Thereby, 
a miniaturization becomes possible while the ** style function of the request to an accident current is 
obtained. 

[0026] In invention of the 7th term of a claim, a current-limiting fuse is used as a ** style element. By 
this, while the ** style function of the request to an accident current is obtained, a cutoff function is 
obtained, and dependability can be raised. 

[0027] In invention of the 8th term of a claim, a current-limiting resistor is used as a ** style element. 
Thereby, cheap-ization can be attained while the ** style function of the request to an accident current is 
obtained. 

[0028] In invention of the 9th term of a claim, the thyristor of the pair mutually reverse-connected as the 
1st solid state switch of a nonself extinction of arc mold is used. Thereby, an accident current can be 
intercepted certainly. 

[0029] In invention of the 10th term of a claim, the GTO thyristor of the pair mutually reverse- 
connected as the 2nd solid state switch of a self-extinction of arc mold is used. Thereby, an accident 
current can be certainly intercepted by breaking capacity within the limits of the breaker currently used 
by the need side. 

[0030] A detection means to detect the current which flows a power distribution system further to a 
breaker the 1st term of a claim - given in the 9th term in invention of the 1 1th term of a claim, The 
control means which controls the 1st and 2nd solid state switches contained in a breaker based on the 
detection output is established. A detection means detects an accident current and commutation of the 
accident current is carried out from a 2nd [ of a self-extinction of arc mold ] solid state switch side by 
the control means based on the detection output to the 1st solid state switch [ of a nonself extinction of 
arc mold ], and series circuit side of a ** style element. The ** style of the accident current is carried out 
with a ** style element, and the 1st solid state switch is turned off after predetermined time. Thereby, 
since an accident current is substantially intercepted within one cycle after the occurrence of accident, 
even if the short-circuit impedance by the side of a network falls by modification of transmission 
system, network modification can be carried out, without it becoming unnecessary for the value of an 
accident current to increase but to raise the short-circuit current breaking capacity of the breaker at the 
power receiving point by the side of need, and being accompanied by retooling by the side of need. 
[0031] 
[Example] 

One example of this invention is explained about drawing below example 1. Drawing 1 is the circuit 
diagram showing one example of this invention, the same sign is given to drawin gJZ and a 
corresponding part, and that detail explanation is omitted. In drawing, the current-limiting reactor which 
is an air-core reactor which has for example, the ** style function as a ** style element in which MCI 
was connected to the thyristor switches 1U, 1 V, and 1 W as the 1st solid state switch of a nonself 
extinction of arc mold in the main circuit, and 6U, 6V, and 6W were connected to the serial, 
respectively, and 7 are the control units as a control means. 

[0032] 8U, 8 V, and 8W consist of a GTO thyristor of the pair of reverse connection mutually, 
respectively. It is a GTO thyristor switch as the 2nd solid state switch of the self-extinction of arc mold 
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which intercepts an accident current by breaking capacity within the limits of the breaker currently used 
by the need side. GTO thyristor switch 8U is connected to juxtaposition in the series circuit of current- 
limiting reactor 6U and thyristor switch 1U. GTO thyristor switch 8V are connected to juxtaposition in 
the series circuit of current-limiting reactor 6V and thyristor switch 1 V, and GTO thyristor switch 8W 
are connected to juxtaposition in the series circuit of current-limiting reactor 6W and thyristor switch 
1 W. In addition, the GTO thyristor which constitutes a GTO thyristor switch is carrying out the reverse 
bias of the gate generally, and has the capacity which carries out a turn-off from an ON state. And a 
control unit 7 controls closing motion of vacuum magnetic contact 2U, 2V, and 2W, ON of the thyristor 
switches 1U, 1 V, and 1 W and the GTO thyristor switches 8U, 8V, and 8W, and OFF based on the 
detection current of CTs 4a and 4b. 

[0033] Next, actuation is explained. First, the normal operation in the condition that an accident current 
is not detected is explained. If it checks that the energization current of the thyristor switches 1U and 
1 W and the GTO thyristor switches 8U and 8W is zero according to the detection current from CTs 4a 
and 4a, a control device 7 Although the gate of the GTO thyristor switches 8U, 8V, and 8W and the 
thyristor switches 1U, IV, and 1 W is made to supply and turn on an ON signal where it closed vacuum 
magnetic contact 2U, 2V, and 2W and these vacuum magnetic contact 2U, 2V, and 2W is closed In this 
case, since current-limiting reactors 6U, 6V, and 6W are contained in the thyristor switchU [ 1 ] and IV 
and 1 W side, respectively Even if the thyristor switches 1U, 1 V, and 1 W turn on, a current will flow the 
GTO thyristor switch [ with a low impedance ]U [ 8 ] and 8V, and 8W side substantially. 
[0034] This ON signal is stopped: And the thyristor switches 1U, 1 V, and 1 W and GTO thyristor switch 
8U, 8 V and 8W are made to turn off, and it is the energization current (in this case) of the thyristor 
switches 1U and 1 W and the GTO thyristor switches 8U and 8W again. If it checks that the energization 
current of the GTO thyristor switches 8U and 8W is zero substantially according to the detection current 
from CTs 4a and 4a, vacuum magnetic contact 2U, 2V, and 2W will be made to release, and an interlock 
will be operated. 

[0035] Next, the actuation at the time of accident current cutoff is explained with reference to drawing 
2 . Like ****, vacuum magnetic contact 2U, 2V, and 2W is closed, and, as for a control unit 7, an ON 
signal is supplied to the gate of the thyristor switches 1U, 1 V, and 1 W and the GTO thyristor switches 
8U, 8V, and 8W. In the condition that the current is flowing only to the GTO thyristor switchU [ 8 ] and 
8 V and 8W side If the accident current which is an overcurrent is detected by CTs 4a and 4b as shown in 
drawing 2 A By breaking capacity within the limits of the breaker currently used by the need side, GTO 
thyristor switch 8U, As shown in drawing 2 B that 8 V and 8 W should be intercepted, an OFF signal is 
supplied to the gate of the GTO thyristor switches 8U, 8 V, and 8W. The accident current which 
intercepts these and flows the GTO thyristor switchU [ 8 ] and 8V and 8W side is commutated to the 
thyristor switchU [ 1 ] and IV and 1 W side. 

[0036] Then, the flowing accident current the thyristor switchU [ 1 ] and IV and 1 W side As the current- 
limiting reactors 6U, 6V, and 6W by which series connection is carried out to these thyristor switches 
1U, 1 V, and 1 W, respectively show to drawing 2 C, while a ** style is carried out Since it stops as 
shown in drawing 2 D from the OFF signal currently supplied to the gate of the GTO thyristor switches 
8U, 8V, and 8W, predetermined time amount, for example, ON signal which is overdue 1 msec and is 
supplied to the gate of the thyristor switches 1U, IV, and 1 W, The accident current which flows the 1 W, 
accident currentsU [ 1 ] and IV, i.e., thyristor switches, by which ** style was carried out and, side will 
be substantially intercepted within one cycle after the occurrence of accident so that drawing 2 may also 
show. 

[0037] Thus, in this example, since an accident current is substantially intercepted within one cycle after 
the occurrence of accident, even if the short-circuit impedance by the side of a network falls by 
modification of transmission system, the value of an accident current does not increase, but network 
modification can be carried out, without it becoming unnecessary to raise the short-circuit current 
breaking capacity of the breaker at the power receiving point by the side of need, and being 
accompanied by retooling by the side of need. 

[0038] Example 2. drawing 3 is the circuit diagram showing other examples of this invention, the same 
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sign is given to drawing 1 and a corresponding part, and that detail explanation is omitted. In drawing, it 
is the saturable reactor which has for example, the ** style function as a ** style element in which MC2 
was connected to the thyristor switches 1U, 1 V, and 1 W in the main circuit, and 9U, 9V, and 9W were 
connected to the serial, respectively. Other configurations are the same as that of drawing 1 . That is, in 
this example, it is what used saturable reactors 9U, 9V, and 9W instead of the current-limiting reactors 
6U, 6V, and 6W of drawin g 1 , respectively, and these saturable reactors 9U, 9V, and 9W work so that 
only the resistance welding time of the thyristor switches 1U, 1 V, and 1 W may carry out the ** style of 
the accident current in partial saturation. 

[0039] Thus, while this example can also attain the same ** style function as the above-mentioned 
example, since the saturable reactor which has an iron core as a ** style element is used, further, by this 
example, the number of coils decreases, structure is small and the miniaturization of a breaker of it is 
attained so much. 

[0040] Example 3. drawing 4 is the circuit diagram showing other examples of this invention, the same 
sign is given to drawing 1 and a corresponding part, and that detail explanation is omitted. In drawing, it 
is the current-limiting fuse which has.for example, the ** style function and cutoff function as a ** style . 
element by which MC3 was connected to the thyristor switches 1U, 1 V, and 1 W in the main circuit, and 
10U, 10V, and 10W were connected to the serial, respectively. Other configurations are the same as that 
of drawing 1 . That is, in this example, it is what used current-limiting fuses 10U, 10V, and 10W instead 
of the current-limiting reactors 6U, 6V, and 6W of drawing 1 , respectively, and these current-limiting 
fuses 10U, 10V, and 10W work by melting, if the thyristor switches 1U, IV, and 1 W should make a 
cutoff mistake so that an accident current may be intercepted, while carrying out the ** style of the 
accident current. 

[0041] Thus, further, while this example can also attain the same ** style function as the above- 
mentioned example, since it uses the current-limiting fuse as a ** style element, by melting, if the 
thyristor switches 1U, IV, and 1W should make a cutoff mistake, it can intercept an accident current and 
can raise the dependability of a breaker by this example. 

[0042] Example 4. drawing 5 is the circuit diagram showing other examples of this invention, the same 
sign is given to drawing 1 and a corresponding part, and that detail explanation is omitted. In drawing, it 
is the current-limiting resistor which has for example, the ** style function as a ** style element in 
which MC4 was connected to the thyristor switches 1U, IV, and 1 W in the main circuit, and 1 1U, 1 1 V, 
and 1 1 W were connected to the serial, respectively. Other configurations are the same as that of drawing 
1 . That is, in this example, it is what used current-limiting resistors 1 1U, 1 1 V, and 1 1 W instead of the 
current-limiting reactors 6U, 6V, and 6W of drawing 1 , respectively, and these current-limiting resistors 
1 1U, 1 1 V, and 1 1 W are cheap in cost while they carry out the ** style of the accident current. 
[0043] Thus, further, while this example can also attain the same ** style function as the above- 
mentioned example, since the current-limiting resistor cheap as a ** style element is used, cheap-ization 
of a breaker can be attained by this example. 

[0044] Example 5. drawing 6 is the circuit diagram showing other examples of this invention, the same 
sign is given to drawing 1 and a corresponding part, and that detail explanation is omitted. In drawing, 
MC5 is a main circuit, and although the above-mentioned example explained the case where each 
component was prepared by the three phase circuit, respectively, in this example, it is the case where the 
amount of, for example, the part of U phase and W phase, two phases prepare each component. Between 
an input terminal Ul and an output terminal U2, namely, thyristor switch 1U, Vacuum magnetic contact 
2U, zinc-oxide form ******3U, current-limiting reactor 6U, GTO thyristor switch 8U and CT4a - 
preparing - between an input terminal Wl and output terminals W2 - thyristor switch 1 W, vacuum 
magnetic contact 2W, and a zinc oxide form, although ****** 3W, current-limiting reactor 6W, GTO 
thyristor switch 8W, and CT4b is prepared between an input terminal Wl and output terminals W2 - 
vacuum magnetic contact 2 V - preparing - thyristor switch IV of others, vacuum magnetic contact 2V, 
and a zinc oxide form ~ ****** 3V, current-limiting reactor 6V, and GTO thyristor switch 8V omit. 
[0045] In this case, thyristor switch 1U, zinc oxide form ******3U, current-limiting reactor 6U and 
GTO thyristor switch 8U, and thyristor switch 1 W, a zinc oxide form - the voltage rating (electrical- 
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potential-difference duty) of ****** 3W, current-limiting reactor 6W, and GTO thyristor switch 8W 
' Although thyristor switch 1U and GTO thyristor switch 8U, thyristor switch 1 W, and GTO thyristor 
switch 8W compare with the above-mentioned example and become root3 time since line voltage is 
impressed at the time of OFF, a configuration is easy and will become cheap also in cost. 
[0046] Thus, since a part for a plane 1 is omissible further as a component which constitutes a main 
circuit from this example while this example can also attain the same ** style function as the above- 
mentioned example, miniaturization of a breaker and cheap-ization can be attained more. 
[0047] Although the above-mentioned example explained the case which is example 6. where a power 
distribution system was a three phase circuit, it can apply similarly [ in the case of polyphases other than 
a three phase circuit, or single phase ], and the same effectiveness is done so. Moreover, although the 
case of a GTO thyristor switch was explained as the 2nd solid state switch, other solid state switches, for 
example, IGBT, a power transistor, etc., of a self-extinction of arc mold etc. may be used, without being 
limited to this. 
[0048] 

[Effect of the Invention] As mentioned above, the 1st solid state switch of the nonself extinction of arc 
mold which was formed in the power distribution system according to invention of the 1st term of a 
claim, The ** style element which series connection is carried out to this 1st solid state switch, and 
controls an accident current, Since it was made to carry out commutation of the current which is 
equipped with the 2nd solid state switch of the self-extinction of arc mold by which parallel connection 
was carried out to the 1st solid state switch in the series circuit of a ** style element, and flows a power 
distribution system at the time of the occurrence of accident to a serial time road side from the 2nd solid 
state switch side Even if it can intercept an accident current within one cycle substantially after the 
occurrence of accident, with the short-circuit impedance by the side of a network falls by modification 
of transmission system The value of an accident current does not increase, but it is effective in the 
ability to carry out network modification, without it becoming unnecessary to raise the short-circuit 
current breaking capacity of the breaker at the power receiving point by the side of need, and being 
accompanied by retooling by the side of need. 

[0049] The 1st solid state switch of the nonself extinction of arc mold which was formed in the power 
distribution system according to invention of the 2nd term of a claim, The ** style element which series 
connection is carried out to this 1st solid state switch, and controls an accident current, Since it was 
made to carry out commutation of the current which is equipped with the 2nd solid state switch of the 
self-extinction of arc mold by which parallel connection was carried out to the 1st solid state switch in 
the series circuit of a ** style element by single phase, and flows a power distribution system at the time 
of the occurrence of accident to a serial time road side from the 2nd solid state switch side Even if it can 
intercept an accident current within one cycle substantially after the occurrence of accident, with the 
short-circuit impedance by the side of a network falls by modification of transmission system The value 
of an accident current does not increase, but it is effective in the ability to carry out network 
modification, without it becoming unnecessary to raise the short-circuit current breaking capacity of the 
breaker at the power receiving point by the side of need, and being accompanied by retooling by the side 
of need. 

[0050] The 1st solid state switch of the nonself extinction of arc mold which was formed in the power 
distribution system according to invention of the 3rd term of a claim, The ** style element which series 
connection is carried out to this 1st solid state switch, and controls an accident current, Since it was 
made to carry out commutation of the current which is equipped with the 2nd solid state switch of the 
self-extinction of arc mold by which parallel connection was carried out to the 1st solid state switch in 
the series circuit of a .** style element by the polyphase, and flows a power distribution system at the 
time of the occurrence of accident to a serial time road side from the 2nd solid state switch side Even if 
it can intercept an accident current within one cycle substantially after the occurrence of accident, with 
the short-circuit impedance by the side of a network falls by modification of transmission system The 
value of an accident current does not increase, but it is effective in the ability to carry out network 
modification, without it becoming unnecessary to raise the short-circuit current breaking capacity of the 
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breaker at the power receiving point by the side of need, and being accompanied by retooling by the side 
of need. 

[0051] The 1st solid state switch of the nonself extinction of arc mold which was formed in the power 
distribution system according to invention of the 4th term of a claim, The ** style element which series 
connection is carried out to this 1st solid state switch, and controls an accident current, Two phases in a 
three phase circuit are equipped with the 2nd solid state switch of the self-extinction of arc mold by 
which parallel connection was carried out to the series circuit of the 1st solid state switch and a ** style 
element. Since it was made to carry out commutation of the current which arranges only a conductor in 
the remaining plane 1 and flows a power distribution system at the time of the occurrence of accident to 
a series circuit side from the 2nd solid state switch side Even if it can intercept an accident current 
within one cycle substantially after the occurrence of accident, with the short-circuit impedance by the 
side of a network falls by modification of transmission system The value of an accident current does not 
increase, but network modification can be carried out, without it becoming unnecessary to raise the 
short-circuit current breaking capacity of the breaker at the power receiving point by the side of need, 
and being accompanied by retooling by the side of need, and it is effective in circuitry being easy and 
moreover, being able to attain miniaturization and cheap-ization. 

[0052] In invention of the 1st term of a claim - the 4th term since [ according to invention of the 5th 
term of a claim ] a ** style element is a current-limiting reactor, in addition to the effect of the invention 
of the 1st term of a claim - the 4th term, it is effective in the ** style function of the request to an 
accident current being obtained. 

[0053] According to invention of the 6th term of a claim, it sets to invention of the 1st term of a claim - 
the 4th term. Since a ** style element is a saturable reactor, while the ** style function of the request to 
an accident current is obtained in addition to the effect of the invention of the 1st term of a claim - the 
4th term, it is effective in a miniaturization becoming possible. 

[0054] In invention of the 1st term of a claim - the 4th term since [ according to invention of the 7th 
term of a claim ] a ** style element is a current-limiting fuse, in addition to the effect of the invention of 
the 1st term of a claim - the 4th term, while the ** style function of the request to an accident current is 
obtained, a cutoff function is obtained, and it is effective in the ability to raise dependability. 
[0055] In invention of the 1st term of a claim - the 4th term since [ according to invention of the 8th 
term of a claim ] a ** style element is a current-limiting resistor, while the ** style function of the 
request to an accident current is obtained in addition to the effect of the invention of the 1st term of a 
claim - the 4th term, it is effective in the ability to attain cheap-ization. 

[0056] Since the 1st solid state switch consists of a thyristor of the pair reverse-connected mutually in 
invention of the 1st term of a claim - the 4th term according to invention of the 9th term of a claim, in 
addition to the effect of the invention of the 1st term of a claim - the 4th term, it is effective in the ability 
to intercept an accident current certainly. 

[0057] Since the 2nd solid state switch consists of a GTO thyristor of the pair reverse-connected 
mutually in invention of the 1st term of a claim - the 4th term according to invention of the 10th term of 
a claim, it is effective in the ability to intercept an accident current certainly by breaking capacity within 
the limits of the breaker currently used by the need side in addition to the effect of the invention of the 
1st term of a claim - the 4th term. 

[0058] According to invention of the 1 1th term of a claim, a breaker given in either the 1st term of a 
claim - the 10th term, Since it has a detection means to detect the current which flows a power 
distribution system, and the control means which controls the 1st and 2nd solid state switches contained 
in a breaker based on the detection output of this detection means Even if it can intercept an accident 
current within one cycle substantially after the occurrence of accident, with the short-circuit impedance 
by the side of a network falls by modification of transmission system The value of an accident current 
does not increase, but network modification can be carried out, without it becoming unnecessary to raise 
the short-circuit current breaking capacity of the breaker at the power receiving point by the side of 
need, and being accompanied by retooling by the side of need, and it is effective in the versatility of 
equipment being expandable. 
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